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science is hard and often for 
long intervals frustrating. Most 
experiments… are tedious and 
consume large amounts of time, 
only to yield negative or (worse!) 
ambiguous results.” However, 
he also comments on the thrill of 
discovery; there is “no drug more 
addictive”.
My advice to an aspiring 
scientist would be similar: be 
aware that science is a demanding 
mistress, but also an extremely 
fulfilling one. Perhaps less known 
are the emotional highs and lows 
experienced by scientists. Our 
grants and papers are constantly 
scrutinized by our peers, who are 
among the most critical people on 
earth. For example, I had a project 
judged as “top-flight” and “highly 
creative” by one reviewer, and 
“tragically misguided” by another. 
While we are advised not to take 
criticism of our work personally, 
in my experience, this is not 
possible.
What do you think is the biggest 
challenge to the scientific 
community over the next 
century? During the past decade, 
biologists have been inundated 
by a tidal wave of information 
about the genetic changes that 
have accumulated over the course 
of evolution. The challenge of 
the next century will be to link 
these changes to the diversity 
of phenotypes seen in nature 
and to the evolutionary forces 
responsible for this diversification. 
Such linkages are required for 
a more explanatory theory of 
evolution, with implications for 
all branches of the life sciences, 
from agriculture to ecology to 
medicine.
In addition to this fundamental 
science challenge, science will 
play a key role in developing a 
sustainable society. We must find 
ways to sustainably support a 
population that has squandered 
the Earth’s resources, degraded 
agricultural land, disrupted 
ecosystem services, and 
extirpated many of the plants and 
animals that enrich our lives.
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A wealth of information 
on African plants became 
available online this month with 
the launch of an innovative 
new project, called Aluka  
(www.aluka.org), an 
international not-for-profit 
organization collaborating with 
institutions and individuals 
around the world to produce a 
digital library of resources from 
and about Africa.
The continent presents 
an astonishing diversity 
of climate and habitat 
conditions, and an enormous 
array of species adapted to 
challenging conditions, but 
local researchers are hampered 
by a lack of resources and 
information.
But within Aluka, a Zulu 
word meaning ‘weave’, is the 
African Plants Initiative (API), 
an online project to provide 
access to an extensive library 
of African plant research 
material, including scientific 
and historical data as well as 
photographs and illustrations, 
brought together for the first 
time in a single resource.
The API was developed by 
more than 20 participating 
countries, including the US and 
others from Africa and Europe, 
and will provide botanists and conservationists working in 
Africa and elsewhere with online 
access to information of vital 
importance to botanical training, 
research and conservation 
work throughout the continent. 
Many specimens will now for 
the first time be accessible to 
researchers in Africa, increasing 
their ability to identify, monitor 
and manage native species.
Core data consist of 
high- resolution images of African 
type specimens. These reference 
specimens are essential 
in classifying and naming 
organisms, which is fundamental 
to all other species- level 
research and conservation 
work. Aluka holds over 250,000 
specimen records from partner 
herbaria, including more than 
66,000 from Britain’s collection 
at the Royal Botanic Gardens, 
Kew. In the past, experts have 
only been able to access these 
invaluable type specimens by 
visiting herbaria around the 
world, often too expensive for 
many African botanists.
In addition to the type 
specimens, Aluka brings 
together invaluable additional 
reference material relating 
to African plants including 
photographs, line drawings, 
watercolour illustrations, 
oil paintings and extensive 
plant- related literature. 
Together, these materials Historic: A baobab tree, painted in 1859, on the banks of a tributary of the Zambesi 





Nicola S. Clayton,  
Lucie H. Salwiczek and  
Anthony Dickinson
What is episodic memory? 
Endel Tulving coined the term 
‘episodic memory’ in 1972 to 
refer to our ability to recall 
specific past events about what 
happened where and when. 
Episodic memory is distinct 
from other kinds of memory in 
being explicitly located in the 
past and accompanied by the 
feeling of remembering, whereas 
other knowledge that we acquire 
is purely factual, without any 
personalised pastness attached 
to it. 
As William James, the famous 
psychologist, once wrote 
“Memory requires more than 
the mere dating of a fact in the 
past. It must be dated in my 
past.” (James, 1890, p. 650). It 
is for this reason that Tulving 
makes the distinction between 
remembering and knowing. Each 
of us remembers what happened 
when we last went to London, for 
example, whereas although we 
know that London is the capital 
of England we do not remember 
when this fact was learned. 
Some memories are more 
vivid than others but, even when 
we do not have a very accurate 
memory of a particular event, we 
do know that we experienced 
the event at some point in our 
past, even though the memory 
of the event is current. To do so, 
we travel mentally back in time 
to reconstruct and re- experience 
the event.
Tulving has suggested that 
the development of civilization 
and culture was, and is, critically 
dependent on this awareness of 
our continued existence in time. 
With physical time, the past can 
influence the present, and the 
present can affect the future, 
but there is no way in which the 
future can influence anything 
that happens in the present. With 
mental time travel, however, we 
can go backwards as well as 
forwards in time in our mind’s 
eye.
For normal healthy humans 
this ability to reminisce about 
specific past events is an integral 
part of our daily lives. We often 
take it for granted because 
these episodic memories 
happen automatically, and often 
without any deliberate intent 
to remember. However, not all 
humans are capable of episodic 
remembering. Indeed, episodic 
memory develops relatively late, 
and is not fully developed until 
about four years of age. It is also 
the most fragile kind of memory, 
the first to be lost in Alzheimer’s 
disease and other debilitating 
neurodegenerative diseases of 
the mind. 
Mental time travel
Many people have assumed 
that episodic memory is unique 
to humans, and that all other 
members of the animal kingdom 
are incapable of mental time 
travel. The point was made most 
eloquently by Robbie Burns in his 
lament Ode to a Mouse, where he 
returns home at dusk to reflect 
upon the day’s events, having 
accidentally ploughed up the nest 
of a field mouse and watched the 
animal run off into the autumn 
night to perish. Riddled with guilt, 
he consoles himself with the 
thought:
Still thou are blest compared  
w’ me!
The present only touches thee…
Burns’ view of the psychology 
of the field mouse finds an 
echo in the words of many 
current comparative and 
cognitive psychologists, 
including Tulving, who define 
episodic memory, at least in 
part, in terms of the conscious 
experience of recollection. 
This characterization of 
episodic memory presents 
an insurmountable barrier 
to demonstrating this form 
of memory in animals in 
the absence of any agreed 
behavioural markers of 
conscious experience. So 
according to this definition, we 
can never know whether or not provide information ranging 
from the morphology and 
uses of plant species to the 
history of plant exploration 
and the European discovery 
of Africa.
The RBG Kew has 
contributed historical material, 
including maps and papers 
from David Livingstone’s 
South East Africa Expedition 
Papers and over 2,000 sheets 
of Africa-related material from 
the Director’s Correspondence 
covering early botanical 
exploration of tropical Africa. 
Two major works, The Flora of 
West Tropical Africa and the 
Useful Plants of West Tropical 
Africa, are now available 
electronically for the first 
time, as are more than 1,200 
original illustrations from 
Curtis’ Botanical magazine. 
Other works include La 
Flora du Cameroun, Flora 
Zambesiaca and Flowering 
Plants of South Africa.
Collections soon to be 
added include watercolour 
drawings of macrophytes, 
ethnobotany data, a set of 
scholarly reference volumes 
from the eighteenth and 
nineteenth centuries, the 
Medbase medicinal and 
traditional uses database from 
South Africa and the flora of 
Ethiopia and Eritrea.
Vulnerable: A photo of flowers of 
Delonix regia, an increasingly rare 
native of Madagascar, now accessi-
ble at the API. (Picture: RBG Kew.)
